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Description 

This invention relates to cleaning mechanism 
for phonograph disc records. Most of the "clicks" 
and "pops" heard during the playing of a phono- 
graph disc record are caused by particulate mat- 
ter lodged in the bottom of the record groove or 
trace, some of the offending particles being em- 
bedded in solid deposits of mould release lubri- 
cant used during record manufacture. A variety of 
mechanical cleaning devices have hitherto been 
proposed which include brush or brush-like 
devices having brushing fibres which enter the 
record groove but owing to the high compliance 
of the fibres have the effect, if any, in the case 
where the fibres are in a trailing attitude with 
respect to the sense of record rotation of pressing 
particulate matter into the bottom of the grooves 
thereby aggravating the problem of removing 
such matter from the grooves whilst in the case 
where the fibres are in a leading attitude with 
respect to the sense of record rotation, the com- 
pliance of the fibres has the effect that when the 
tips thereof engage firmly lodged particles, the 
fibres tend to be deflected over those particles 
leaving them undisturbed. 

French Patent 2 151 089 relates to a device for 
removing static electricity from the surface of 
gramophone records. It includes an anti-static 
brush and dust remover. The dust remover com- 
prises a brush of non-conducting fibres and is 
supported above the surface of the record from a 
beam extending across the record between its 
periphery and its centre. The dust remover in- 
cludes a 'U' shaped member which is free to slide 
along the beam and in operation tracks the record 
in line with the pick-up head. 

US Patent Serial No. 4 070 028 is concerned 
with a device for the removal of contaminants 
from the grooves of gramophone records. The 
device includes a bunch of rod-like scouring 
elements secured by a resilient mounting to an 
arm supported in a pick-up arm mounting on the 
deck of a record player. The elements are resili- 
ently bendable and may be formed of nylon or 
other synthetic resinous material. The angle 
made by the axis of each scouring element with 
the plane of the record is most preferably 35°. 

It is an object of the present invention to 
provide improved cleaning mechanism for 
phonograph disc records in the use of which the 
problems referred to are largely, if not wholly, 
overcome. 

The present invention consists in cleaning 
mechanism for phonograph disc records, com- 
prising a carrier, support means for positioning 
the carrier over a disc record groove when the 
latter is in operative location on a turn-table and 
adapted to enable movement of the carrier in said 
operative location of the record in a direction 
generally towards the axis of rotation of the 
record, and a cleaning means mounted on the 
carrier, characterised in that the cleaning means 
comprises a probe, said probe being a unitary 



element and generally rod-like, having a relatively 
stiff, hard wearing tip part which engages within 
the record groove at or substantially at the 
bottom of the groove, and a mounting part sub- 

5 stantially longer than the tip part, extending from 
the tip part and supported on the carrier at a 
location remote from the tip part in a manner 
which permits the mounting part to flex, the 
mounting part and the tip part being mutually 

•to inclined so that, in operation, the mounting part is 
in a trailing attitude whilst the tip part Is inclined 
at an acute angle relatively to the record with 
respect to the direction of travel of the point on 
the record engaged by the tip part, so as to 

ts maintain during rotation of the record a bulldoz- 
ing action by the tip part to raise noise inducing 
particles out of the record groove, whilst the 
mounting part, through flexure thereof, enables 
the tip part to surmount obstructions in the 

20 groove. 

Preferably, the probe tip is inclined relatively to 
the record in the direction of travel thereof at the 
point of contact with the probe at an acute angle 
in the range 25* to 65°. 

26 Advantageously, the acute angle is in the range 
35° to 45°. 

In one embodiment, the carrier comprises a 
member slidable in said generally radial direction 
relative to the axis of record rotation and an arm 

30 pivotally supported at one end thereof from said 
member, the arm being disposed with its longi- 
tudinal axis extending generally radially with 
respect to said axis of rotation and with the or 
each probe mounted at the free end thereof. 

35 Suitably, there are provided a plurality of prob- 
es mounted on the carrier. Advantageously, the 
probes are disposed in line astern, or alternatively 
the probes are disposed in line abreast 
In a preferred form the or each probe comprises 

40 a wire element. Suitably, the mounting and tip 
parts are mutually inclined at an angle of 90°. 

By providing a bulldozing action of the probe 
tip or tips in the record groove, the cleaning 
mechanism of the invention enables removal of 

45 particulate matter lodged in the groove. As here- 
inafter described by applying suitable liquid to the 
surface of the record in advance of the engage- 
ment thereof with the probe tip even particles 
embedded in solid deposits in the groove in the 

so material of the record can be dislodged from the 
groove. 

The invention will now be described, by way of 
example, with reference to the accompanying 
drawings in which: — 
55 Figure 1 is a perspective view of one embodi- 
ment of a cleaning mechanism for phonograph 
disc records according to the invention, without 
means for wet cleaning; 

Figure 2 is a fragmentary, underneath plan view 
60 of the mechanism of Figure 1 ; 

Figures 3 and 4 are sectional views on the lines 
III— III and IV— IV respectively of Figure 2, Figure 3 
including means for wet cleaning; 

Figures 5 and 6 are respectively a side elevation 

65 
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and a plan view of the mechanism of the preced- 
ing figures, including the means for wet cleaning 
of Figure 3; 

Figure 7 is a sectional elevation of a detail of the 
mechanism of the preceding figures; 

Figure 8 Is a sectional elevation of the part of 
the mechanism shown in Figure 7, taken in a 
direction normal to the section of Figure 7; 

Figure 9 is a plan view of a second embodiment 
of a cleaning mechanism according to the inven- 
tion; 

Figure 10 is a side elevation of the mechanism 
of Figure 9; 

Figure 11 is an enlarged view of part of the 
mechanism of Figures 9 and 10; and 

Figure 12 is a plan view of the mechanism of 
Figures 9 to 11, including means for wet cleaning. 

Referring to Figures 1 to 8, there is illustrated an 
embodiment of a cleaning mechanism, generally 
indicated by the number 11, for cleaning a phono- 
graph disc record 13 on a turntable 15. The 
cleaning mechanism comprises a support means 
17 which has a beam 19 pivotal ly mounted at an 
outer end thereof on a post 21 carried on a base- 
board 23 of the turntable 15. In operation, the 
inner end of the beam is supported as shown in 
the Figures on an upright stud 25 at the centre of 
the turntable. Beam 19 is of inverted channel 
section having facing, longitudinally extending 
grooves 27, 29 formed in the sides of the channel. 
These grooves support a carrier, generally indi- 
cated by 31, which in use is located over the the 
disc record groove, and which is slidable rela- 
tively to and longitudinally of the beam 19, that is, 
in a direction radially with respect to the axis of 
rotation of the record. 

Carrier 31 comprises a slide member 33, lo- 
cated to engage the grooves 27, 29 of the beam, 
and an arm 35, pivotally supported at one end 
thereof from slide 33 on a pin 37, and extending 
beneath the beam with its longitudinal axis 
generally parallel the axis of the channel. At the 
free end of the arm is mounted a series of probes 
39, each probe having a tip part 41 and a mount- 
ing part 43, with the tip in operation being 
engaged within the record groove. Each tip part is 
inclined relatively to the record with respect to the 
direction of travel of the point on the record 
engaged by the probe tip at an acute angle so as 
to maintain during rotation of the record a bull- 
dozing action to raise noise inducing particles out 
of the record groove. 

Details of the mounting of the support means 
17 are shown in Figures 1, 5 and 6. A triangular 
plate 45 is fixed to the baseboard 23 adjacent the 
turntable 15 and post 21, secured in relation to the 
plate, extends in a vertical direction, normal to the 
plane of the baseboard. There is provided on the 
post a clamp member 47 movable up and down 
the post when screw 49 is loosened to permit 
separation of facing sides 51 and 53 on the 
member 47. To lock the clamp member in a 
desired position the screw is tightened to bring 
the two surfaces together so that the member 
grips the post. Beam 19 is formed in three parts: 



an inner end part 55 which in the operative 
position shown is held to cover the free end of 
stud 25; a central portion 57 forming the main 
part of the grooved channel; and an end portion 

5 59 which is pivotally attached to the adjustable 
clamp member to be rotatable about an axis 
parallel to the record surface so that the beam can 
be rotated through 45° to permit the record to be 
changed or turned over. On end portion 59 the 

to two free corners facing post 21 have flexible 
' resilient extensions 61 which in the raised posi- 
tion resiliently embrace the free end of the post to 
prevent the beam from falling back on the record. 
The three sections can cheaply and easily be 

is separately moulded from plastics material, for 
example, and snapped together to form a com- 
plete beam. 

In Figure 2 (which is an underside view) and 
Figures 3, 4, 7 and 8, the carrier 31 and probes 39 
20 can be seen. Carrier 31 comprises the slide 
member 33 which is generally 'H'-shaped, having 
two parallel legs 63, 65 and a connecting bar 67. 
The free ends of each leg are formed with 'V- 
shaped ridges which engage in the grooves 27, 29 

25 in the beam. Leg 63 at the radially inner end of the 
beam in the operating position of the mechanism 
has two bearing mountings 69, 71 on respective 
sides of bar 67 and extending in a direction 
towards the record surface. Pin 37 is fixed be- 

30 tween the mountings and pivotally supports arm 
35 for rotation about an axis parallel to the leg 63. 
Arm 35 extends between bar 67 and the record 
surface in a direction generally parallel to the 
longitudinal axis of the beam, and generally 

35 radially with respectto the axis of record rotation, 
and carries at the radially outer, free end thereof a 
lead slug 73. Slug 73 is provided with a recess in 
which probes 39 are mounted, and the slug 
weights the arm to apply a suitable downward 

40 force on the probes of about 0.5 gf on each probe. 
Each of the probes 39 comprises a wire ele- 
ment, the tip part 41 of which is adapted to 
engage the record groove. 
The mounting part 43 extends from the tip part 

45 and is held at the free end thereof in a plastics 
block 75 within the recess of slug 73. The two 
parts are mutually inclined at an angle of about 
90° in an unstressed condition and at a slightly 
greater angle under the normal operating force of 

so around 0.5 gf, and in the operative position the tip 
is inclined relatively to the record with respect to 
the direction of travel of the point of the record 
engaged by the probe tip at an acute angle of 
around 35° (see Figures 3 and 7) whilst the 

55 mounting part is in a trailing attitude. 

The probes 39 are disposed approximately in 
line astern with respect to the direction of record 
rotation so that all the tips are engaged within the 
groove in a single turn of the spiral. With this 

60 arrangement, the probe tips lie on a curve the 
curvature of which is approximately the mean 
curvature of the spiral of the record trace. The 
distance between adjacent probes should be kept 
to a minimum to minimise the small misalign- 

65 ment resulting from the variation in the curvature 
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of the trace at the beginning and at the end 
thereof. Alternatively, the probes could be dis- 
posed in line abreast so that the tips engage the 
turn of the spiral most closely adjacent the 
respective probe In each case. Instead of several 
probes, as shown, there could be only a pair of 
probes or a single one, although there might be 
some sacrifice of cleaning effectiveness. The in 
line astern arrangement is preferred to an 
arrangement of probes in line abreast because 
the variation of groove pitch particularly at inter- 
band locations on the record trace can result in 
temporary disengagement or bad misalignment 
of one or more of the probe tips from the record 
trace with the abreast arrangement Also with the 
latter arrangement the probes will not track the 
run-in and run-out sections of the record trace. 

Since the arm 35 is pivoted at the radially inner 
end thereof, the arm can oscillate perpendicular 
to the record surface as the probes encounter 
warps in the record surface thereby allowing for 
vertical movement of the probes relatively to the 
support means. Adjacent the pivoted end of the 
arm is a damper pad 76 which is fixed both to the 
arm and to the bar 67 of the slider, thereby 
damping oscillations of the arm relative to the 
slider and limiting the maximum extent of such 
oscillations. The arm is thus prevented from 
falling when the support beam is lowered, so that 
on lowering the probes are brought to rest on the 
record surface with the normal operating force of 
around 0.5 gf acting upon them, and the surface 
and probes are not damaged. 

Each probe is formed from a single element of 
steel wire, for example 3.5 mm lengths of 75 um 
wire bent to give a 0.5 mm tip part and a 3.0 mm 
mounting part Such wire elements are rather 
delicate and cannot be roughly handled because 
if deflected beyond their elastic limits there is 
likely to be a permanent set The plastic mount for 
the wires is surrounded on three sides by a 
housing 77 which constrains the extent of lateral 
and vertical deflection of the probe tips, relative to 
the fixed ends of the mounting parts, to be within 
the elastic limits of the steel elements. Housing 77 
has a top 79 and two depending side walls 81 
which extend beneath the level of lead slug 73 
and have inwardly turned end portions 85, the 
edges of which limit lateral deflection of the 
probes and in the vertical direction a deflecting 
force is normally checked by the lower surfaces of 
the end portions so that the tips are pushed no 
higher once they are within the boundary of the 
housing. 

If plastics, or plastics and wire, elements are 
used for the probes, such precautions to limit 
deflection need not be taken, but there are other 
disadvantages, mentioned later, as compared 
with wire probes. Nylon probes, for example, 
wear rapidly and cleaning efficiency is reduced. 

A second, subsidiary pivoted arm 87 is 
supported from the slider member of carrier 31 in 
a direction normal to the probe arm 35. This 
second arm has a cross bar 88 at one end thereof 
pivoted betw een two bearing mountings 91, 93 



depending respectively from ieg 65 of the slider 
adjacent groove 29 on the support member, and a 
lateral extension 66 thereof. The arm 87 extends 
in the direction of the other groove 27 and in the 
5 direction opposite to the direction of travel of a 
point on the record engaged by a probe tip. On 
the free end of the arm is an extension 95 directed 
radially inwardly and carrying on its under sur- 
face a pad 97 of pile fabric which, because of the 

10 pivot, rests on the record surface. The pad 97 can 
be used for dry-cleaning or wet-cleaning of the 
record surface as will hereinafter be described. 
For dry-cleaning the set-up is as shown in Figures 
1 and 4, but for wet-cleaning there is provided 

is additionally a liquid reservoir 99 charged with 
cleaning liquid 100, and a liquid feed tube 101 for 
dispensing liquid to pad 97. The reservoir is 
trough-shaped and is freely supported on the 
record surface to lie with its axis parallel to the 

20 beam 19. On the underside of the reservoir is a 
layer 103 of pile fabric which ensures sub- 
stantially noiseless engagement during operation 
between the underside of the reservoir and the 
record trace. Two wings 105 and 107 project from 

25 the side of the reservoir facing the beam, and 
rotation of the record holds their ends in engage- 
ment with respective slots 109, 111 (see Figure 1) 
to prevent movement of the reservoir in the radial 
direction. The reservoir 99 extends across the full 

30 width of the record trace and is provided with a 
partition wall 113 adjacent the outer end at a 
lower level relative to the surrounding walls, 
dividing an end compartment 115 from the main 
body 117 of the reservoir, in the floor of which 

35 compartment is provided a bleedhole 119 for 
liquid to be dispensed onto the outermost and 
run-in portion of the record groove. The liquid 
feed tube 101 is an inverted 'U'-shaped tube with 
a bore of diameter around 2 mm, having one end 

AO dipping into the liquid in the main body of the 
reservoir, whilst the other end engages as a push- 
fit an aperture 121 arranged radially of the probes 
in the extension 95 over the pad. The tube is 
provided with an internal wick of glass fibres and 

45 liquid is dispensed by capillary action to the pad 
and therefrom in a narrow band on the record 
trace in advance of the traverse of the trace by the 
probes. 

The operation of the cleaning mechanism of 

so Figures 1 to 8 will now be described. The mechan- 
ism is mounted on the baseboard and the vertical 
height of the clamp 47 is adjusted so that in the 
operative position the beam is horizontally dis- 
posed above the upper surface of the turntable 

55 15. For placing a record on the turntable 15, the 
* support member 17 is lifted to its 45° position. 
Member 33 of carrier 31 is slidably engaged in the 
channel of the support member, and the whole 
carrier, with pivoted arm 35 and also the second 

60 arm 87 carrying the pad 97, slides to a stop (not 
shown) near end portion 59 of beam 19. The stop 
is located so that when the beam is lowered into 
the operative position of the cleaning mechanism, 
the probes are positioned over the beginning of 

65 the record groove. 
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As the record rotates, the probes which are all 
engaged within the groove, track the groove, and 
the carrier which is made of material having a low 
coefficient of friction relatively to the support 
beam moves radially, along the longitudinal axis 5 
of the support beam, towards the centre of the 
record. The tips of the probes are so shaped that 
they make contact with the bottom of the groove, 
and the weighting of the lead slug applies 
pressure to the probes to enable them to lift to 
particulate matter entrained within the groove. All 
the tips are aligned and inclined in a leading 
attitude with respect to the sense of record rota- 
tion as has been decribed above, with the result 
that while the record rotates the tips maintain a 15 
bulldozing action effective to raise noise inducing 
particles out of the groove. The acute angle of 
inclination of the tip relative to the record is 
selected to achieve efficient ejection of particles 
and also so that there is negligible pick-up by the 20 
cartridge stylus of shock-waves which may be 
generated by the probes. Shockwaves are caused 
by a degree of mistracking of the probe tips due to 
vertical pinch effect, since these do not fit perfect- 
ly within the groove, coupled with high stiffness 25 
of the probes in the vertical direction. With the 
kind of probes shown in the drawings, arranged 
as shown, at an acute angle of about 35°, vertical 
stiffness is low, and the shock waves are virtually 
or completely inaudible on the speakers, whilst 30 
the cleaning efficiency is high. Mistracking is 
unlikely to occur, because the diameters of the 
metal tips 41 are of the order of the mean groove 
width and hence tracking and cleaning efficiency 
will not deteriorate as the tip wears. Moreover, 35 
whereas it is important for the ejection of particles 
lodged in the groove that the tips are at a leading 
angle to the direction of rotation, if the full length 
of the probes were so inclined, there would be a 
danger of the tips digging into and possibly 40 
damaging the record surface and consequently it 
is preferred to use probes with mutually inclined 
parts, with the mounting parts in trailing attitude. 

Plastics probe elements, such as nylon mono- 
filaments, are not particularly suitable for a 45 
number of reasons. As mentioned above they are 
subject to rapid wear, and due to the low modulus 
of the plastic, their diameter has to be 6 — 8 times 
(250 — 300 ujti) the average width of a groove to 
achieve the desired compliance. so 

To ensure that the tip of a plastic probe reaches 
the bottom of the groove, it has to be ground to a 
fine conical point, preferably with a 30°— 40° 
included angle. 

As the tip wears, it takes up the shape of the ss 
groove profile, i.e. a 90° included angle. With 
further wear, the stage is soon reached when the 
diameter of the conical section of the probe, level 
with the surface of the record, becomes greater 
than the width of the groove. At that stage, the 60 
lands on the record surface on either side of the 
groove begin to wear into the probe producing 
two horizontal flats at 180°. The area of these flats 
increases with further wear, and they support an 
increasing proportion of the downward forces 65 



applied to the probe, thus reducing the cleaning 
efficiency of the tip in the groove. 

Another disadvantage of plastic probes is that 
in the line astern configuration, their increased 
diameter means that the pitch between probes 
has to be increased to maintain the desired acute 
angle to the record surface and, at the same time, 
sufficient clearance between probes. This in- 
crease in the length of the probe array poses 
serious tolerance problems. Alternatively, to 
minimise this problem the acute angle of the 
array can be increased, but this will greatly 
increase the likelihood of shock excited noise. 

These remarks apply to all-plastic probes, but 
probes with plastic mounting parts and wire tips, 
or tips of other hard material such as diamond, 
sapphire or carbide, could alternatively be used. 

With metal tips it is important to ensure that the 
forces exerted by the tips on the material of the 
record are insufficient to cause damage, and it is 
found that the tips can be suitably weighted by 
the lead slug to cause effective bulldozing action 
without detriment to the record grooves if the 
force on each tip is around 0.5 gf. The preferred 
weighting will depend on the material and dimen- 
sions of the probe elements, but 0.5 gf should 
normally be well within the range of safe values. 

With probes formed of suitable material, 
reasonably good cleaning efficiency can be 
achieved with the probe tips inclined relative to 
the record at an acute angle of between 25° and 
65°, and the preferred range for the angle of 
inclination is between 30° and 45°. 

When the mechanism is used for dry cleaning 
of a record, the pad 97 engages a small area of the 
record surface on either side of the region Just 
treated by passage under the probes. The pile on 
the pad is formed, with a permanent set, for 
example by heat setting, to incline the pile at an 
acute angle with respect to the direction of travel 
of the region on the record at the location of 
contact thereof with the pile fabric, that is, at a 
leading angle in the same way as the probes, 
since this assists in the gathering and retaining of 
particles lying op the surface lands or ejected 
thereto by the probes. The weight applied to the 
pad by the assembly described above is low: of 
the order of 0.2 to 0.5 gf. This is sufficient to 
maintain reliable contact between the pad and the 
record surface. At the same time. It ensures that 
the fractional forces on the fibres are insufficient 
to deflect them significantly, so that they maintain 
their leading angle and hence their particle col- 
lecting efficiency. 

Some of the extraneous particles within the 
record groove are not readily dislodged by the 
probes, even when these are inclined at a fairly 
steep angle, as some particles are firmly bonded 
to the surface for example by organic con- 
taminants such as finger prints, or metal stearates 
employed as record release agents during manu- 
facture. To remove such particles from a dry 
record surface would require an excessive 
amount of pressure acting on the probes, al- 
though they can be dislodged with the aid of a 
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cleaning liquid. A suitable liquid applied to the 
record surface acts during a short time period to 
soften or partially dissolve bonding agents to an 
extent sufficient for the probes to lift the foreign 
matter out of the groove. The cartridge must not 
be in the playing position during wet cleaning of 
the record. 

Methods of dispensing cleaning liquid onto the 
record surface will readily occur to those skilled in 
the art, but the method using the apparatus 
described above is simple and has certain advan- 
tages. The reservoir 99 which is fixed in relation to 
the rest of the mechanism is filled with cleaning 
liquid 100 to a level to allow a slight spill over the 
partition 113 into the outer end compartment 115. 
The small amount of liquid in this compartment 
drips through the hole 119 in the floor onto the 
run-in portion of the groove, which would not 
otherwise be adequately wetted as the wetted 
pad 97 does not extend radially outwards as far as 
the line of probes. Liquid in the body of the 
reservoir is dispensed by capillary action onto the 
pad 97 and from there onto a band oh the record 
of the width of the pad. Since the pad extends 
radially inwards of the probes, there fs time for 
softening or dissolving of the bonding agents 
before the probes reach that part of the groove. 
The cleaning liquid is absorbed largely by the pile 
fabric 103 on the underside of the reservoir and 
the liquid is of high volatility so that the residue 
evaporates from the record surface within about 
two or three minutes of being dispensed, leaving 
the surface unchanged in appearance. A suitable 
liquid is a combination of iso-propyl alcohol and 
water in approximately equal quantities- The wet- 
.ted pad is also more efficient than" the dry padjn 
collecting material ejected from the groove. 

A single traversal of the record surface with 
cleaning liquid being dispensed will eliminate a 
substantial amount of background noise, al- 
though in particularly bad cases of contamination 
two runs may be required. For isolated "clicks" or 
localised noise the liquid can be directly applied 
to the affected area from a dispensing bottle. 
After this thorough cleaning, the cleaning 
mechanism can be used dry without the reservoir 
and 'U'-tube for all subsequent playings and a 
substantially quiet surface will be maintained. 

In the embodiment of the invention illustrated 
in Figures 9 to 12, the probes depend from a 
carrier on one end of a pivoted offset arm, instead 
of from a radially movable carrier as in the 
embodiment described above. For like parts, the 
same reference numerals as before are used. 

Figure 9 shows a mechanism 21 1 for cleaning a 
record 13 on a turntable 15. There is a baseboard 
23 on which the turntable is carried the latter 
having an upright stud 25 at its centre. Fixed to 
the baseboard, outwardly from the periphery of 
the turntable is a triangular plate 45 with an 
upright cylindrical post 21 extending through a 
sleeve 213 fixed to the plate. The post has an 
upper section 215 of reduced diameter and a 
lower section 216 there being an annular bearing 
surface provided at the top of lower section 216 of 



the post 213. The height of the bearing surface 
above the turntable can be adjusted by suitable 
co-operating means (not shown) on the sleeve 
and post 

s The cleaning mechanism includes support 
means 217 comprising an arm 219 having an 
aperture at one end thereof sized to fit over the 
upper section of the post 21 so that the arm rests 
on the bearing surface. At the opposite end of the 

w arm is a carrier for probes 39 in the form of a 
plastics mount in a housing 277, similar to that 
described above for the first embodiment The 
upper part of the housing has an aperture in 
which the end of the arm 219 is fixedly secured. 

15 The probes 39 are the same as described earlier, 
each having a mounting part and a tip part 
mutually inclined and directed so that the tip part 
is at an acute angle to maintain a bulldozing 
action. The probes are arranged in line astern, 

2Q and the line of the probes is at an acute (i.e. 
"offset") angle to the axis of the arm so as to 
minimise tracking error (i.e. the angle between 
the plane in which a probe vibrates and the 
vertical plane containing the probe tip and the 

25 centre of the record disc, at stud 25). For the 
arrangement shown, the optimum offset angle is 
25i°, and the centre of the probe array is disposed 
at a distance of 19 mm on the side of the turntable 
stud 25 remote from post 21 when the arm is 

30 directed radially towards the stud 25. 

Arm 219 can rotate about the post 21 so that the 
probes 39 track the record groove inwardly from 
the margin of the record, and a small amount of 
up and down movement of the probe-carrying 

35 end of the arm is also possible so that the probes 
can ride over warps in the record surface without 
losing contact. The material, position and dimen- 
sions of the arm 219 are selected to apply the 
appropriate downward force on the probes of 

40 approximately 0.5 gf for each probe. The arm 
illustrated is extruded nylon rod about 4.75 mm 
diameter and 216 mm long. 

A subsidiary arm 287 is pivotally attached at 
one end thereof by a pin 221 to the probe carrier 

45 housing 277. The arm 2tf7, as seen in Figure 9, 
extends generally along the record groove and in 
a direction opposite to the direction of record 
rotation as indicated by arrow 288. At the free end 
of the arm is removably supported a pad carrier 

so 295 having a pad 97 of pile fabric on its underside. 
As in the embodiment described above, because 
the arm 289 is pivoted to allow up and down 
movement, pad 97 rests on the record surface to 
pick up surface dust and other foreign matter 

55 brought to the surface by the action of the probes. 
Figure 12 shows an arrangement for wet clean-, 
ing. The pad 97 and pad carrier 295 are replaced 
by a tube carrier 223 with an inverted 'U'-shaped 
feed tube 200, one arm of which is attached to the 

60 carrier. A length of cotton fibre wick passes 
through the tube and one end of the wick extends 
about 1 0 mm below the tube carrier 223, is fanned 
out to form a pad and attached to the underside of 
the carrier with a minimal amount of adhesive. 

65 The other end of the tube 200 dips into a cleaning 
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liquid in a reservoir 299. The reservoir is arcuate 
to permit the end of the 'U'-tube immersed 
therein to pass along its length as the probes track 
the record groove. As in the previous embodi- 
ment, there is an outer end compartment 305 to 
dispense liquid to the run-in portion of the record 
groove, and the reservoir has a layer of pile fabric 
on its underside. Also, as before, the reservoir is 
located in advance of the probes so as to dispense 
liquid onto the record surface prior to the action 
of the probes in the record groove. The reservoir 
is held in position by a flat, radial, holding bar 225. 
The outer end of the bar rests on the bearing 
surface of post 21, the arm 219 resting on the 
upper surface of the bar. At an inner location 
towards the other end 227 of the bar is a hole 229 
which fits over the upright stud 25 at the centre of 
the turntable. End 227 supports a plastics block 
231, into which the inner end of the reservoir 299 
plugs. The reservoir is thus held in position across 
the record at a level so that its lower surface rests 
on the record. However, since the reservoir is held 
at only one end, and the bar 225 can move up and 
down to a small extent, the reservoir can move up 
and down over a warped record surface. 

The operation of the mechanism of Figures 9 to 
12 will now be described insofar as it differs from 
that of the Figures 1 to 8 mechanism. Arm 219, 
with the carrier and probes at one end and sub- 
sidiary arm 287 and carrier 223 for dry cleaning, is 
fitted over post 21, which is adjusted for height, 
so that the arm 219 is horizontal when the probes 
rest on the record groove. As the record rotates 
the probes are moved generally towards the axis 
of record rotation as they track the record groove 
and they lift foreign particulate matter lodged in 
the bottom of the groove. This matter is sub- 
sequently picked up from the lands between 
adjacent turns of the groove by the pad 97 on the 
underside of pad carrier 295. 

For wet cleaning of the record surface to re- 
move the more embedded or bonded particles, 
arm 219 is removed from the post, and bar 225 
located thereon and over the stud 25 at the centre 
of the turntable so that the reservoir rests on the 
record surface. The pad carrier is removed from 
the arm and replaced by the tube carrier 223 with 
the 'U'-tube 200. The arm 219 is then replaced, so 
that the free end of the 'U'-tube extends into the 
reservoir 299. The reservoir is filled with cleaning 
liquid which is drawn through the wick in the tube 
200 and dispensed to the record surface from the 
pad formed by the fanned out end of the wick 
which rests on the record surface. 

The probes 39 are initially in the run-in portion 
of the groove, but as the record rotates they 
follow their curved path towards the bar 225. 
Subsidiary arm 287, carrier 223 and tube 200 
move with the arm, and the end of the tube 
immersed in the cleaning liquid passes along the 
length of the reservoir 299 which lies parallel to 
the loci of the probe tips. 

Those skilled in the art will appreciate that 
changes may be made to the embodiments illus- 



trated and described without departing from the 
scope of the invention. 

For example, in the first embodiment, arm 35 
could be pivoted at the radially outer end thereof, 
5 but then the support post 21 for the beam would 
need to be spaced a distance from the turntable 
so that the probes on the inner end of the arm 
could be engaged in the radially outer end of the 
record groove; in some circumstances this would 
jo not be practicable from the point of view of space 
consideration. 

Moreover, the means for wet cleaning could be 
replaced by a tube carrier, tube and wick similar 
to that described for the second embodiment, or 
is by any other suitable means. 

In the second embodiment, the offset arm 219 
could if convenient be replaced by a similar arm 
attached to the baseboard so that the arm lies in a 
trailing, rather than a leading, attitude, in which a 
20 point on the record passing under a probe tip at 
one end of the arm is travelling in a direction 
generally away from the other end of the arm. In 
this case the direction of the probes, and the pile 
inclination of an appended dry cleaning pad, 
25 would be reversed so as to maintain the bull- 
dozing action of the probe tips and pad. 

There is also scope for variations, in each case, 
of the construction of the support means, the 
probe carrier and the probes. 

30. 

Claims 

1. Cleaning mechanism for phonograph disc 
records (13), comprising a carrier (31), support 

35 means (17) for positioning the carrier over a disc 
record groove when the latter is in operative 
location on a turntable (15) and adapted to enable 
movement of the carrier in said operative location 
of the record in a direction generally towards the 

40 axis of rotation of the record, and cleaning means 
mounted on the carrier, characterised in that the 
cleaning means comprises a probe (39), said 
probe being a unitary element and generally rod- 
like, having a relatively stiff, hard wearing tip part 

45 (41 ) which engages within the record groove at or 
substantially at the bottom of the groove, and a 
mounting part (43) substantially longer than the 
tip part, extending from the tip part and 
supported on the carrier at a location remote from 

so the tip part in a manner which permits the 
mounting part to flex, the mounting part and the 
tip part being mutually inclined so that, in oper- 
ation, the mounting part is in a trailing attitude 
whilst the tip part is inclined at an acute angle 

55 relatively to the record with respect to the direc- 
tion of travel of the point on the record engaged 
by the tip part, so as to maintain during rotation of 
the record a bulldozing action by the tip part to 
raise noise inducing particles out of the record 

60 groove, whilst the mounting part, through flexure 
thereof, enables the tip part to surmount obstruc- 
tions in the groove. 

2. Cleaning mechanism as claimed in claim 1, 
characterised in that the tip part is inclined rela- 

65 ' 
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tivety to the record in the direction of travel 
thereof at the point of contact with the probe at an 
acute angle in the range 25° to 65°. 

3. Cleaning mechanism as claimed in claim 2, 
characterised in that the acute angle is in the 
range 30° to 45°. 

4. Cleaning mechanism as claimed in any pre- 
ceding claim, characterised in that there are pro- 
vided a plurality of probes mounted on the carrier 
and disposed in or approximately in line astern or 
in line abreast with respect to the direction of 
record rotation. 

5. Cleaning mechanism as claimed in any pre- 
ceding claim, characterised in that the or each 
probe comprises a wire element. 

6. Cleaning mechanism as claimed in claim 5, 
characterised in that the mounting and tip parts 
are mutually inclined at an angle of or approxi- 
mately of 90*. 

7. Cleaning mechanism as claimed in claim 5 or 
claim 6, characterised in that the or each probe is 
protected by means (77) constraining lateral and 
vertical deflection of said tip part relative to the 
carrier to be within the elastic limits of the wire 
element. 

8. Cleaning mechanism as claimed in any pre- 
ceding claim, characterised in that pivotally 
supported from the carrier so as to engage the 
record after passage thereof under the or each 
probe is a pad (97) of pile fabric. 

9. Cleaning mechanism as claimed in claim 8, 
characterised in that a subsidiary arm (87) is 
pivotally supported from the carrier to extend in 
the direction generally opposite to the direction of 
travel of a point on the record engaged by one 
said probe tip, said arm being adapted to carry, at 
the free end thereof, the pad of pile fabric. 

10. Cleaning mechanism as claimed in claim 9, 
characterised in that the mechanism includes 
dispensing means (101) to pass liquid to the pad 
from a liquid reservoir (99)* 

11. Cleaning mechanism as claimed in claim 9, 
characterised in that instead of the pad of pile 
fabric there is connected to the free end of the 
subsidiary arm liquid dispensing means (200, 
223) comprising a pad adapted to receive, at the 
side thereof facing the record surface, liquid from 
a reservoir (299). 

12. Cleaning mechanism as claimed in any one 
of claims 1 to 11, characterised in that the carrier 
comprises a member (33) slidable in said 
generally radial direction relative to the axis of 
record rotation and an arm (35) pivotally 
supported at one end thereof from said member, 
the pivoted arm being disposed with its longi- 
tudinal axis extending generally radially with" 
respect to said axis of rotation and with the or 
each probe mounted at the free end thereof. 

13. Cleaning mechanism as claimed in any 
preceding claim, characterised in that the support 
means comprises a beam (19) pivotally mounted 
at an outer end thereof on a post (21) carried on a 
baseboard (23) of the turntable, the inner end of 
the beam being supported in operation on an 
upright stud (25) at the centre of the turntable. 



14. Cleaning mechanism as claimed in claim 13 
when dependent on claim 10 or claim 11, charac- 
terised in that the liquid reservoir is freely 
supported on the record surface and urged during 

5 rotation of the record against the beam. 

15. Cleaning mechanism as claimed ? - any one 
of claims 1 to 11, characterised in that the support 
means comprises an arm (219) having one end 
bearing the carrier and the other end pivotally 

w supported in relation to a baseboard of the turn- 
table, for movement of the free end of the arm 
parallel with the record surface. 

16. Cleaning mechanism as claimed in claim 15, 
characterised in that the arm is disposed, in 

15 operation, in a leading attitude so that a point on 
the record passing under one said probe tip at 
one end of the arm is travelling in a direction 
generally towards the other end of the arm. 

17. Cleaning mechanism as claimed in claim 15 
20 or claim 16, characterised in that a plurality of 

probes are arranged In line astern with the line of 
probes lying at an acute angle to the line through 
the two ends of the arm so as to reduce the 
tracking error. 

25 18. Cleaning mechanism as claimed in any one 
of claims 15 to 17 when dependent on claim 11, 
characterised in that the mechanism includes a 
holder (225, 231) for the reservoir, the reservoir 
being attached to the holder so as to lie across the 

30 record surface to permit the carrier to move 
alongside the reservoir during cleaning of the 
record. 

Patentanspruche 

35 

1. Reinigungsmechanismus fur Schallplatten 
(1 3), mit einem Trager (31 ), einer Halte- und Trag- 
einrichtung (17) zum Positionieren des Tragers 
Qber einer Plattenrille, wenn sich in letztere an 

40 einer wirksamen Lage auf einem Plattenteller (15) 
beflndet und dazu verwendet wlrd, eine Bewe- 
gung des Tragers in die wirksame Lage an der 
Platte in einer Richtung auf die Drehachse der 
Platte zu ermoglichen, und mit einer an dem 

45 Trager angebrachten Reinigungseinrichtung, da- 
durch gekennzeichnet, daB die Reinigungsein- 
richtung einen Fuhler (39), welcher als einheit- 
Hches Element und stabformig ausgebildet ist, 
und welcher einen verhaltnismaBig steifen, har- 

so ten, sich abnutzenden Spitzenteil (41) aufweist, 
welcher in der Plattenrille an oder im wesent- 
lichen an dem Boden der Rille anliegt, und einen 
Halterungsteil (43) aufweist, der wesentlich lin- 
ger als der Spitzenteil ist, sich von dem Spitzenteil 

55 aus erstreckt und an dem Trager an einer von 
dem Spitzenteil entfernt liegenden Stelle in der 
Weise gehalten ist, welcher ein Verbiegen des 
Halterungsteils ermoglicht, wobei der Halterungs- 
teil und der Spitzenteil so gegeneinander geneigt 

60 sind, daB w§hrend des Betriebs der Halterungsteil 
sich in einer Schleppstellung befindet, wahrend 
der Spitzenteil unter einem spitzen Winkel reiativ 
zu der Platte bezOglich der Bewegungsrichtung 
der Stelle auf der Platte geneigt ist, mit welcher 

65 der Spitzenteil in Eingriff stent, urn so wahrend 
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einer Drehbewegung der Platte eine Art Raum- 
wirlcung durch den Spitzenteil aufrecht zu erhal- 
ten, um Gerausche bewirkende Partikel aus der 
Plattenrille hochzuheben, wahrend der 
Halterungsteil aufgrund seiner Durchbiegung es 
ermoglicht, daB der Spitzenteil Hindernisse in der 
Rille uberwindet 

2. Reinigungsmechanismus nach Anspruch 1, 
dadurch gekennzeichnet, daB der Spitzenteil rela- 
tlv zu der Platte in deren Bewegungsrichtung an 
der Beruhrungsstelle bezuglich des FGhlers unter 
spitzem Winkel im Bereich von 25° bis 6S d geneigt 
ist. 

3. Reinlgungsmechanismus nach Anspruch 2, 
dadurch gekennzeichnet, daB der spitze Winkel 
im Bereich von 30° bis 45° liegt 

4. Reinigungsmechanismus nach einem der 
vorhergehenden Anspruche, dadurch gekenn- 
zeichnet, daB eine Anzahl FOhler vorgesehen 
sind, welche an dem Tr§ger angebracht und in 
Oder annShernd In einer Unie hinter Oder in einer 
Linie auf einer Hdhe bezuglich der Plattendreh- 
richtung angeordnet sind. 

5. Reinigungsmechanismus nach einem der 
vorhergehenden Anspruche, dadurch gekenn- 
zeichnet, daB der oder jeder Fuhler ein Draht- 
element aufweist. 

6. Reinigungsmechanismus nach Amspruch 5, 
dadurch gekennzeichnet, daB die Halterungs- und 
Spitzenteile gegeneinander unter einem Winkel 
von oder annahernd von 90° schrag gestellt sind. 

7. Reinigungsmechanismus nach einem der 
Anspruche 5 oder 6, dadurch gekennzeichnet, daB 
der oder jeder Fuhler durch eine Einrichtung (77) 
geschutzt ist, welche eine seitliche oder vertikale 
Durchbiegung des Spitzenteils bezuglich des Tra- 
gers innerhalb der elastischen Grenzen des Tra- 
gelements erzwingt 

8. Reinigungsmechanismus nach einem der 
vorhergehenden Anspruche, dadurch gekenn- 
zeichnet, daB ein Polster (97) aus Florgewebe 
schwenkbar von dem Trager gehalten ist, um mit 
der Platte nach deren Durchgang unter dem oder 
unter jedem Fuhler in Anlage zu kommen. 

9. Reinigungsmechanismus nach Anspruch 8, 
dadurch gekennzeichnet, daB ein Hilfsarm (87) 
schwenkbar von dem Trager gehaltert ist, um sich 
in der Richtung zu erstrecken, welche im allge- 
meinen der Bewegungsrichtung einer Stella auf 
der Platte entgegengesetzt ist, mit welcher eine 
der Fuhlerspitzen in Eingriff steht, wobei der Arm 
dazu verwendet wird, an seinem freien Ende das 
Polster aus Florgewebe zu tragen. 

10. Reinigungsmechanismus nach Anspruch 9, 
dadurch gekennzeichnet, daB der Mechanismus 
eine Abgabeeinrichtung (101) aufweist, um 
FIQssigkeit von einem FIGssigkeitsbeharter (99) zu 
dem Polster durchzulassen. 

11. Reinigungseinrichtung nach Anspruch 9, 
dadurch gekennzeichnet, daB statt des Polster* 
aus Florgewebe an dem freien Ende des Hirfsarms 
eine Flussigkeitsabgabeein richtung (200, 223) 
vorgesehen ist, welche ein Polster aufweist, das 
verwendet Ist, um an der Seite, welche der 
Plattenoberflache gegenuberiiegt, FIQssigkeit. von 



einem Behalter (299) aufzunehmen. 

12. Reinigungsmechanismus nach einem der 
AnsprOche 1 bis 11, dadurch gekennzeichnet, daB 
der Trager ein Teil (33), das in der radialen 

5 Richtung bezuglich der Achse der Plattendreh- 
richtung verschiebbar ist, und einen Arm (35) auf- 
weist, der an einem Ende schwenkbar an dem Teil 
(33) gehaltert ist, wobei der schwenkbare Arm so 
angeordnet ist, daB seine Langsachse (m allge- 

io meinen radial bezflglich der Drehachse verlSuft, 
und wobei der oder jeder Fuhler an dessen freien 
Ende angebracht ist 

13. Reinigungsmechanismus nach einem der 
vorhergehenden AnsprOche, dadurch gekenn- 

15 zeichnet, daB die Halte- oder Trageinrichtung 
einen Ausleger (19) aufweist, der an seinem 
auSeren Ende schwenkbar an einem Stander(21) 
gehaltert ist, der auf einer Unteriage (23) des 
Drehtellers angebracht ist, wobei das innere Ende 

20 des Auslegers wahrend des Betriebs einen auf- 
recht stehenden Bolzen (25) in der Mitte des Dreh- 
tellers tragt. 

14. Reinigungsmechanismus nach Anspruch 
13, wenn dieser von Anspruch 10 oder 11 abhan- 

25 gig ist, dadurch gekennzeichnet, daB der Flussig- 
keitsbehalter frei an der Plattenoberflache ge- 
halten ist und wahrend der Drehbewegung der 
Platte gegen den Ausleger gedrOckt Ist 

15. Reinigungsmechanismus nach einem der 
so Anspruche 1 bis 11, dadurch gekennzeichnet, daB 

die Halte- oder Trageinrichtung einen Arm (219) 
aufweist, von dem ein Ende den Trager tragt und 
dessen anderes Ende schwenkbar bezuglich einer 
Unteriage des Drehtellers fur eine Bewegung des 
35 freien Endes des Armes parallel zu der Platten- 
oberflache gehaltert ist 

16. Reinigungsmechanismus nach Anspruch 
15, dadurch gekennzeichnet, daB der Arm wah- 
rend des Betriebs in einer voreilenden Stellung 

40 angeordnet ist, so daB eine Stelle auf der Platte, 
welche unter der Fuhlerspitze an einem Ende des 
Arms durchlauft, sich in einer Richtung zu dem 
anderen Ende des Arms hin bewegt 

17. Reinigungseinrichtung nach einem der An- 
45 spruche 15 oder 16, dadurch gekennzeichnet, daB 

eine Anzahl FOhler in einer Linie hinter der Linie 
von FCihlern angeordnet ist, die in einem spitzen 
Winkel zu der Linie durch die beiden Enden des 
Arms liegt, um so den Rillenfehler zu verringern. 

so 18. Reinigungsmechanismus nach einem der 
Anspruche 15 bis 17 bei einer Abhangigkeit von 
Anspruch 15, dadurch gekennzeichnet, daB der 
Mechanismus einen Halter (225, 231) fur den 
Behalter aufweist, welcher so an dem Halter 

55 angebracht ist, daB er quer zu der Plattenober- 
flache liegt, damit sich der Trager wahrend des 
Reinigens der Platte ISngseits des Behalters be- 
wegen kann. 

so Revendications 

1. Mecanisme de nettoyage pour disques 
phonographiques (13), comprenant un chariot 
(31), un support (17) pour mettre en position le 
J?5_ chariot au-dessus d'un sillon du disque lorsque ce 
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dernier est en position deTonctiortnement sur un 
plateau tournarrt (15) et permettre le mouvement 
du chariot, dans la dite position de fonctionne- 
ment du disque, sensiblement en direction de 
I'axe de rotation du disque, et des moyens de 
nettoyage monies sur le chariot, caracterise en ce 
que les moyens de nettoyage comprennent une 
sonde (39), cette sonde etant un element unitaire 
sensiblement en forme de tige qui comprend une 
partie d'extremite (41) resistant a I'usure et 
relativement rigide, qui s'engage dans le sillon du 
disque au fond ou sensiblement au fond du sillon, 
et une partie de fixation (43) sensiblement plus 
longue que la partie d'extremite, faisant suite a la 
partie d'extremite et supportee sur le chariot a un 
endroit eloigne de la partie d'extremite de fagon a 
permettre la flexion de la partie de fixation, la 
partie de fixation et la partie d'extremite etant 
mutuellement inclinees, de sorte que, en 
fonctionnement, la partie de fixation est en posi- 
tion de trainee tandis que (a partie d'extremite est 
inciinee suivant un angle aigu par rapport au 
disque, dans la direction de deplacement du point 
du disque en contact avec la partie d'extremite, 
afin de maintenir pendant la rotation du disque 
une action de poussee exercee par la partie 
d'extremite pour soulever hors du sillon du dis- 
que les particules engendrant un bruit, tandis que 
la partie de fixation, par sa flexion, permet a la 
partie d'extremite de surmonter des obstructions 
dans le sillon. 

2. Mecanisme de nettoyage suivant la reven- 
dication 1, caracterise en ce que la partie d'extre- 
mite est inciinee par rapport au disque, dans sa 
direction de emplacement au point de contact 

- avec la sonde, suivant un angle aigu compris 
entre 25° et 65°. 

3. Mecanisme de nettoyage suivant la reven- 
dication 2, caracterise en ce que Tangle aigu est 
compris entre 30° et 45°. 

4. Mecanisme de nettoyage suivant Tune quel- 
conque des revendications precedentes, caracte- 
rise en ce qu'une pfuralite de sondes sont mon- 
ies sur le chariot et disposees en ligne ou 
sensiblement en ligne, vers I'arriere ou laterale- 
ment, par rapport a la direction de rotation du 
disque. 

5. Mecanisme de nettoyage suivant Tune quel- 
conque des revendications precedentes, caracte- 
rise en ce que la sonde, ou chaque sonde, est 
constituee d'un element de ill 

6. M6canisme de nettoyage suivant la reven- 
dication 5, caracterise en ce que les parties de 
fixation et de montage sont mutuellement incli- 
nees suivant un angle de I'ordre de 90°. 

7. Mecanisme de nettoyage suivant la reven- 
dication 5 ou la revendication 6, caracterise en ce 
que la sonde, ou chaque sonde, est protegee par 
des moyens (77) qui limitent la flexion laterale et 
verticale de la partie d'extremite, par rapport au 
chariot, afin qu'elle reste a I'interieur des limites 
eiastiques de l'6iement de fil. 

8. Mecanisme de nettoyage suivant Tune quel- 
conque des revendications precedentes, caracte- 
rise en ce qu'un tam pon (97) de tissu peiuche est 



supporte de fagon prvotante par le chariot, de 
maniere a etre en contact avec le disque apres le 
passage de celui-ci sous la sonde ou chaque 
sonde. 

5 9. Mecanisme de nettoyage suivant la reven- 
dication- 8, caracterise ,en ce qu'un bras 
secondare (87) est supporte de fagon pivotante 
par le chariot, de maniere a s'etendre dans une 
direction sensiblement opposee a la direction de 

to deplacement d'un point du disque en contact 
avec une extremite de sonde, ce bras etant prevu 
pour porter, a son extremite libre, le tampon de 
tissu peiuche. 

10. Mecanisme de nettoyage suivant la reven- 
is dication 9, caracterise en ce que le mecanisme 

comprend des moyens de distribution (101) pour 
transferer le liquids d'un reservoir de liquide (99) 
au tampon. 

11. M6canisme de nettoyage suivant la reven- 
20 dication 9, caracterise en ce que, au lieu du 

tampon de tissu peiuche, des moyens de distribu- 
tion de Jiquide (200, 223), comprenant un tampon 
. prevu pour recevoir, a son cote tourne vers la 
surface du disque, un liquide venant d'un reser- 
25 voir (299), sont relies a I'extremite libre du bras 
secondare. 

12. Mecanisme de nettoyage suivant I'une quel- 
conque des revendications 1 a 11, caracterise en 
ce que le chariot comprend un element (33), qui 

30 peut coulisser dans la direction sensiblement 
radiale par rapport a I'axe de rotation du disque, 
et un bras (35) supporte de fagon pivotante a une 
extremite par cet element, le bras pivotant etant 
dispose avec son axe longitudinal dirige sensible- 

35 ment radialement par rapport a I'axe de rotation, 
la sonde ou chaque sonde etant mdntee a son 
extremite libre. 

13. Mecanisme de nettoyage suivant I'une quei- 
conque des revendications precedentes, carac- 

40 terise en ce que le support comprend une poutre 
(19) montee de fagon pivotante, a son extremite 
exterieure, sur une colonnette (21) tenue sur une 
plaque de base (23) du plateau tournant, I'extre- 
mite interieure de la poutre etant supportee en 

45 fonctionnement sur une tige verticale (25) au 
centre du plateau tournant. 

14. Mecanisme de nettoyage suivant la reven- 
dication 13, lorsqu'elle depend de la reven- 
dication 10 ou de la revendication 11, caracterise 

so en ce que le reservoir de liquide est supporte 
librement sur (a surface du disque et rappele, 
pendant la rotation du disque, contre la poutre. 

15. Mecanisme de nettoyage suivant I'une quel- 
conque des revendications 1 a 11, caracterise en 

55 ce que le support comprend un bras (219) dont 
une extremite porte le chariot et I'autre extremite 
est supportee de fagon pivotante par rapport a 
une plaque de base du plateau tournant, de sorte 
que I'extremite libre du bras se deplace parallele- 

60 ment a la surface du disque. 

16. Mecanisme de nettoyage suivant la reven- 
dication 15, caracterise en ce que le bras est place, 
en fonctionnement, dans une position dirigee 
vers I'avant, de sorte qu'un point du disque qui 

55 passe sous une partie d'extremite de sonde, a une 
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extr6mit6 du bras, se de*place sensiblement en 
direction de I'autre extrSrnite du bras. 

17. Ivtecanisme de nettoyage suivant la reven- 
dication 15 ou la revendication 16, caracterise en 
ce qu'une pluralite de sondes sont disposers en 
ligne vers I'arriere, la ligne de sondes formant un 
angle aigu evec la ligne paosant par les deux 
extremites du bras, de facon a require I'erreur de 
suivi de trace. 



18. Mecanisme de nettoyage suivant Tune quel- 
conque des revendications 15 a 17 lorsqu'elles 
dependent de la revendication 11, caracteris6 en 
ce que le m^canisme comporte une monture (225, 
5 231) pour le reservoir, le reservoir 6tant fixe* a la 
monture de maniere a etre place* transversale- 
ment a la surface du disque pour permettre au 
chariot de se deplacer le long du reservoir pen- 
dant le nettoyage du disque. 
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